Abstract. The theory of polynomial approximation for evenly spaced points is extended to multivariate polynomial approximation. It is also shown how available tables prepared for univariate approximation can be used in the multivariate case.
1. Introduction. Assume f(x) is given for x = x, , x2, ■ ■ ■, xn and it is desired to approximate f(x) by a polynomial of degree p, 1 5= p < n, i.e. V f(x)~Yl aiX1.
In order to determine the coefficients a,-so as to minimize n r~ p X f(Xj) -X ffliZ/ ¿=i L »=°o ne must solve a set of p + 1 normal equations. If the rr¿ are evenly spaced, the problem can be greatly simplified by a change of variable and the use of orthogonal polynomials [4] . This simplification will now be extended to approximation by multivariate polynomials. As in the univariate case [2], testing the appropriatness of the representation is also facilitated by the use of orthogonal polynomials. Should a polynomial of higher degree be desired, the coefficients bhk need not be recalculated.
3. Constructing Biorthogonal Polynomial Tables. In approximating with orthogonal functions, many of the calculations necessary are independent of the data [for example, the denominator in (3)] and need not be recalculated each time a different set of data is to be fitted. Extensive tables are available for univariate orthogonal polynomials [1] , [2] . Their use makes the actual calculation of the coefficients quite easy.
By appropriately choosing the bivariate biorthogonal polynomials, univariate tables that are already available can easily be modified for use in the bivariate case. Proof. It follows from the definition that Phk will be a bivariate polynomial of degree h and k in (* -(n + l)/2) and (j -(to + l)/2) respectively.
Biorthogonality of the bivariate polynomials follows from the orthogonality of the univariate polynomials and the fact that / . 2^ PhkPcd -2-j X PhPkPcPd -¿-I PkPc X PhPd ■ 3 i 3 i i i
Taking Phk = P/,Pk, it is possible to utilize, in bivariate polynomial approximation, tables that were constructed for use in the univariate case. In general, if one regards the rectangular array of values for a given n in Fisher and Yates statistical tables [2] as a matrix, then the corresponding matrix for bivariate biorthogonal polynomials would be a Kronecker product [5] of corresponding matrices. As in the bivariate case, one can make use of univariate tables in multivariate polynomial approximation by taking for the multivariate polynomials the products of corresponding univariate orthogonal polynomials.
